Context. Supermassive black holes with masses of 10 5 − 10 9 M ⊙ are believed to inhabit most, if not all, nuclear regions of galaxies, and both observational evidence and theoretical models suggest a scenario where galaxy and black hole evolution are tightly related. Luminous AGNs are usually selected by their non-stellar colours or their X-ray emission. Colour selection cannot be used to select low-luminosity AGNs, since their emission is dominated by the host galaxy. Objects with low X-ray to optical ratio escape even the deepest X-ray surveys performed so far. In a previous study we presented a sample of candidates selected through optical variability in the Chandra Deep Field South, where repeated optical observations were performed in the framework of the STRESS supernova survey. Aims. The analysis is devoted to breaking down the sample in AGNs, starburst galaxies, and low-ionisation narrow-emission line objects, to providing new information about the possible dependence of the emission mechanisms on nuclear luminosity and blackhole mass, and eventually studying the evolution in cosmic time of the different populations. Methods. We obtained new optical spectroscopy for a sample of variability selected candidates with the ESO NTT telescope. We analysed the new spectra, together with those existing in the literature and studied the distribution of the objects in U − B and B − V colours, optical and X-ray luminosity, and variability amplitude. Results. A large fraction (17/27) of the observed candidates are broad-line luminous AGNs, confirming the efficiency of variability in detecting quasars. We detect : i) extended objects which would have escaped the colour selection and ii) objects of very low X-ray to optical ratio, in a few cases without any X-ray detection at all. Several objects resulted to be narrow-emission line galaxies where variability indicates nuclear activity, while no emission lines were detected in others. Some of these galaxies have variability and X-ray to optical ratio close to active galactic nuclei, while others have much lower variability and X-ray to optical ratio. This result can be explained by the dilution of the nuclear light due to the host galaxy.
Introduction
Large samples are required to perform statistical studies of the population of active galactic nuclei (AGNs) and its evolution. The general principle for discovering AGNs is to use the characteristics that differentiate them from stars or galaxies. The spectral energy distributions (SEDs) of AGNs are remarkable for their broad extent in frequency, which is much wider than for normal galaxies. The UV/optical emission-line spectra stand out for the strong emission lines and for the high level of ionisation. Another distinguishing factor is the compact, point-like structure of the nucleus. Historically, AGNs were first discovered as the optical counterpart of radio sources. Radio-loud sources, however, make up only 10% of the known AGN population (White et al. 2000) . Currently, the discovery of AGNs by hard (>2 keV) X-ray observations is the most straightforward method, since stars and galaxies have weak emission at these Send offprint requests to: Konstantina Boutsia, e-mail: kboutsia@oa-roma.inaf.it ⋆ Based on observations collected at the European Southern Observatory, Chile, 080.B-0187(A) wavelengths and hard X-rays are less affected by dust obscuration. Since the selection effects vary in the different wavelength bands, the properties of the selected objects may also be different and this can lead to discrepancies in the cosmological evolution of the population as derived from different samples. This is true, in particular, for the low-luminosity part of the luminosity function (LF) of AGNs. Most optical samples are constructed by selecting candidates on the basis of their non stellar colour. Since variability is a property shared by most AGNs, a complementary method for selecting AGN candidates consists in detecting all variable objects in the field (notice that, in deep surveys, variable stars represent a small fraction). Variability is an optical, yet colour-independent selection technique that has been successfully used in the past (e.g. Hawkins 1983; Trevese et al. 1989; Véron & Hawkins 1995; Trevese et al. 1994; Bershady et al. 1998; Geha et al. 2003; Sesar et al. 2007 ) to select AGN candidates and possibly check the completeness of colour-selected samples. This comparison makes sense only for QSOs or bright AGNs, where the nuclear light dominates the SED, while it is known that the colour selection technique is only effective above an absolute nuclear magnitude, in the R band, M R ∼ -21.5, since nuclei of lower luminosity are swamped by the light of the host galaxy. This is why the LF of low luminosity AGNs (LLAGNS), and its evolution in cosmic time are still poorly known. For this reason Bershady et al. (1998) applied for the first time a detection criterion based on variability to objects with extended images, creating a sample of candidates in the Selected Area 57, which was subsequently studied in Xrays (Trevese et al. 2007 ) and follow-up optical spectroscopy (Trevese et al. 2008b ). Variability-selected samples were created on the basis of high spatial resolution Hubble Space Telescope Images by Sarajedini et al. (2003 Sarajedini et al. ( , 2006 , to minimise the dilution effect of the (constant) galaxy light. These studies discovered a number of AGN candidates not detected in X-rays.
We presented another variability selected sample in Trevese et al. (2008a) (hereinafter paper I), created on the basis of a new analysis of the data of the STRESS survey (Cappellaro et al. 2005; Botticella et al. 2008) , which is a project devoted to the discovery of all supernova (SN) types. We selected the AXAF field of the STRESS project (after the name of the X-ray satellite, subsequently named Chandra), which is centred at α=03:32:23.7, δ=-27:55:52 (J2000). We decided to keep the name AXAF adopted by the STRESS team, since the field, which is 33×34arcmin 2 wide, does not simply correspond to the Chandra Deep Field South (CDFS), but includes it and is about 3 times larger (see Fig.1 of paper I). The choice of the field was motivated by the fact that CDFS is one of the best studied areas in the sky and there is a wealth of information across the electromagnetic spectrum, from X-rays to radio. This includes, imaging in 17 bands performed by the COMBO-17 survey (Wolf et al. 2003) , from which low-resolution SEDs have been obtained for the classification of the sources in stars, galaxies and QSOs. There is the ESO Imaging Survey (EIS, Arnouts et al. 2001) , which provides photometry in 5 bands and size information for the sources. Two X-ray surveys have been conducted in this area, the Chandra Deep Field South (CDFS, Giacconi et al. 2002; Alexander et al. 2003) with exposure times of 1Ms (recently re-observed for another Ms (Luo et al. 2008) ), and the Extended-CDFS survey (ECDFS, Lehmer et al. 2005) , of 250ks. This area has been targeted by several spectroscopic campaigns (Szokoly et al. 2004; Le Fèvre et al. 2004; Grazian et al. 2006; Ravikumar et al. 2007; Popesso et al. 2008; Treister et al. 2008) . Recently, a catalogue of radio sources in the same area has been published by Kellermann et al. (2008) . A variability study has also been performed by Klesman & Sarajedini (2007) in the GOODS South field which is contained in the AXAF field analysed in the present study. A comparison of our and their results has been presented in paper I. This makes this area ideal to study completeness, selection effects and biases of the different methods to identify AGNs.
Despite the several surveys which were conducted in this area, when we started this analysis, only 25% of our variable sources (30/132) had spectroscopic verification from previous studies. For this reason we have performed spectroscopic followup for the bright part of our sample, in order to confirm the AGN nature of our candidates and obtain redshifts. After this study, 80% (36/45) of our candidate sample to a magnitude limit of ∼21.3 in the V band has a spectroscopic redshift. From our total sample, that reaches magnitude V=24, only ∼55% (72/132) has optical spectroscopy. Out of these 72 objects, 12 can be considered as low-luminosity sources (L R < 10 43 ergs −1 ). We believe that this number can increase significantly and therefore we will pursue the completion of the spectroscopic follow-up for the entire variability selected sample. Here we present the results obtained for a subsample of sources drawn mainly from the bright part of our original variability selected candidate list. For these sources, we have available spectroscopic information either by our campaign or from the literature that allow us to explore their properties.
The paper is structured as follows. Section 2 describes the object selection, the spectroscopic observations and data reduction procedure, and the derived spectra. In section 3 we present the properties of all the variable candidates with optical spectra in our sample. In Section 4 we summarise our results. Comments on individual objects are presented in the Appendix.
Throughout the paper we adopt the concordance cosmology:
Optical spectroscopy

Selection of candidates and observations
The AXAF field was observed 8 times in about 2 years with the wide field imager at the ESO/MPI 2.2m telescope. In paper I, light curves were derived for each object in the field. Variability amplitude was measured by computing the r.m.s. variations σ and variable objects were selected according to the condition:
where s(V) and Σ σ (V) are the ensemble average and standard deviation of σ, as a function of the magnitude V. Details about the selection criteria, the complete catalogue of the variability selected candidates in the AXAF field, and a comparison of our sample with the already existing ones in the same field have been presented in Trevese et al. (2008a) . In the present followup campaign we simply started from the catalogue of variable objects selected in paper I, we excluded all those objects whose redshift was already known from the literature, then we sorted the remaining objects according to increasing V magnitude and prepared a list to observe as many as possible, starting with the brightest ones.
The observing run on La Silla took place from the 1st to the 5th of November 2007. We used EMMI/NTT in the red imaging and low dispersion spectroscopy (RILD) mode (Dekker et al. 1986 ) to perform low resolution long-slit spectroscopy. We used grism 2 which has a dispersion of 1.74Å/pixel and covers the wavelength range between 380 and 920nm and a 1.0 ′′ slit with 8 ′ length. We did not use an order-sorting filter and there might be second order contamination beyond 800nm. The CCD detector is a 2-chip mosaic. The pixel scale is 0.166 ′′ /pixel in the 1×1 binning mode. The field size is 9.9 ′ ×9.1 ′ and the gap between the 2 chips is 47pixels wide, which corresponds to 7.82 ′′ . Using a 2×2 binning and the 1.0 ′′ slit, we obtained a resolution λ ∆λ =570 which allows us to resolve emission lines broader than ∼500km/s. This is enough to detect narrow emission lines in AGN. Since our targets are faint, in order to observe as many candidates as possible, in each pointing we placed two sources onto the slit. Therefore the slit was not positioned at the parallactic angle. However, at the time of exposure, most of our candidates had an airmass in the range of 1.0-1.1 and only the pairs towards the end of the night would exceed an airmass of 1.2. Thus, the effect of the light losses is negligible. Since our main interest is to measure redshifts and possibly determine ratios between neighbouring lines, we accept this limitation. The exposure times ranged from 900s for sources with magnitude V<20.3 to 1800s for sources with 20.3<V<21.3. At the beginning of the night we acquired arc spectra for wavelength cali-bration and during the night we observed standard stars for flux calibration.
The data reduction was carried out with standard IRAF procedures. Our exposures were long, therefore we used the L.A. Cosmic software (Laplacian Cosmic Ray Identification, van Dokkum 2001) to detect and remove cosmic rays from the images. The sky subtraction was done by manually selecting the sky region. After calibrating the wavelength scale, we performed a flux calibration using the spectra of standard stars. We obtained spectra for 27 sources. The redshift measurement is accurate to 0.01 (∆z ≤ 0.01). The flux calibrated spectra are shown in Figs. 1-5 and 7.
The detailed list of the sources observed during this run is presented in Table 1 , where the following information can be found: Column 1: object identification No. (from paper I); Columns 2 and 3: right ascension α and declination δ (J2000); Column 4: V magnitude (from paper I); Column 5: the maximum magnitude change V min − V max ; Column 6: exposure time; Column 7: average airmass at the time of observation; Column 8: the spectroscopic redshift we have measured; Column 9: the spectral classification of the source.
The morphology of the images as obtained with the ESO/MPI 2.2m telescope, in the V band, are shown in Fig. 11 .
Spectra and classification
There are two main categories of objects. The ones with broad emission lines were classified as broad-line AGNs (BLAGNs). We also detected 7 sources that have low redshifts and only narrow emission lines, including Hα. We classify these sources as Narrow Emission Line Galaxies (NELG). In these objects, although we always detect the Hα emission line, we do not always have the Hβ and [OIII] λ5007Å. This means that we can only derive upper limits for the line ratios and thus diagnostic diagrams cannot help us to robustly distinguish the nature of these objects.
Objects with z > 2
There are 5 sources with broad emission lines and the redshift determination is based mainly on the detection of Lyαλ1216Å, CIVλ1549Å and CIII]λ1909Å. For all these objects we have secure redshifts. They are classified as broad-line AGN (BLAGN) and the ones included in the ECDFS field have also detected emission in the X-ray band. The spectra are displayed in Fig. 1. 2.2.2. Objects with 1.5 < z < 2.0 For these sources, the redshift determination is based on the detection of CIVλ1549Å, CIII]λ1909Å and MgIIλ2798Å emission lines (see Fig. 2 ). They all show X-ray emission, except for the source ID 31, which lies outside the fields covered by the X-ray surveys. They are all classified as BLAGN.
2.2.3. Objects with 1.0 < z < 1.5
For these four sources the redshift is based on the detection of CIII]λ1909Å and MgIIλ2798Å (see Fig. 3 ). In some cases the [OII]λ3727Å line is within our spectral range, but since it is at the very edge, it is not always prominently detected. Nevertheless, with 2 broad lines in the spectral range, we consider our redshift determination secure and we classify these objects as BLAGN. Most of these objects have been classified as galaxies by their SED in COMBO-17 and they are good exam- ples of the kind of sources that the variability selection can bring to light. In particular the source ID 26 is of great interest, since it has not been detected in the X-rays, even though it is within the area of ECDFS and it was classified as galaxy by COMBO-17. Based on ECDFS intesity maps the upper limit for the flux in the hard band is f X (2−8keV) < 1.77 10 −15 erg cm −2 sec −1 (for more details see the Appendix).
2.2.4. Objects with 0.6 < z < 1.0
These four sources display only one broad emission line. We interpret this to be MgIIλ2798Å. Other emission lines are also detected in this spectral range, like [OII] λ3727Å, Hβ and [OIII]λ5007Å (see Fig. 4 ). They are all classified as BLAGN mainly because of the presence of MgIIλ2798Å. Three of these sources (ID 22, ID 37, ID 43) show X-ray emission, while the other one (ID 29) is outside the area covered by Chandra (for more details see the Appendix). while the other lines are marginally visible, would tend to suggest that they are star-forming galaxies. This is also supported by the fact that they don't exhibit the power-law continuum, typical of AGN. In this case another issue emerges, because starburst galaxies are not supposed to be significantly variable, yet almost all these candidates have σ*>3.5. The origin of their variabil- ity is an interesting problem and such objects are worth further investigation. Since no secure classification is possible, we generally define these objects as Narrow Emission Line Galaxies (NELG). For the objects of this class that are within the fields covered by the X-ray surveys, no X-ray emission is detected and we calculate upper limits based on the ECDFS intensity maps.
Objects with narrow emission lines (NELG)
In an effort to better constrain the nature of these sources we calculate the line ratios and we plot them on the diagnostic diagram that can be seen in Fig.6 . The classification of the sources follows the work of Kewley et al. (2006) , from where we have taken the equations that distinguish the different areas. As it is seen from the spectra in Fig.5 , we don't always have all lines necessary, but nevertheless we calculate the ratios, considering the flux value of the continuum as a lower limit of the emission line flux. We see that two sources (ID 11, ID 12) are in the "composite objects" area and this is a strong indication for the presence of a faint AGN. Apart from the object ID 15, the rest of the sources have only lower limits for their ratio and we cannot robustly claim the presence or absence of an active nucleus.
Other
Three objects do not show emission lines and the redshifts have been determined based on the absorption features. The two stars (ID 9, ID 41) have been classified as such also by Groenewegen et al. (2002) and appear in the 5-passband stellar catalogue. The source ID 3 turned out to be an absorption line galaxy, although normal galaxies are not expected to be variable.
Properties of sources with optical spectra
The new spectra presented in this work, together with the spectroscopic information available from the literature, allow us to characterise variability-selected sources. The redshifts from the literature come mainly from Szokoly et al. (2004) Table 2 , where we report: Column 1: object identification No. (from paper I); Columns 2 and 3: right ascension α and declination δ (J2000); Column 4: V magnitude (from paper I); Column 5: standard deviation σ of the light curve, taken from paper I; Column 6: normalised standard deviation σ * (Eq.(1)); Column 7: EIS name; Column 8 and 9: V and R magnitudes, respectively, from the EIS catalogue (AB system); Column 10 and 11: U − B and B − V colours, respectively, from the EIS catalogue (AB system); Column 12: stellarity index in the V band from the EIS catalogue; Column 13: COMBO-17 name; Column 14: COMBO-17 class; Column 15: spectroscopic redshift; Column 16: spectroscopic classification; Column 17: X-ray identification from Lehmer et al. (2005) except otherwise noted; Column 18: X-ray flux (2-8keV) in erg cm −2 s −1 ; Column 19: logarithm of the X-ray luminosity in erg s −1 ; Column 20: logarithm of R band luminosity in erg s −1 ; Column 21: logarithm of the hard (2-8keV) X-ray flux to optical (R band) flux ratio; Column 22: notes.
For the purpose of this study it is convenient to separate objects in three groups, according to their spectral features, and establish the symbols that will be adopted in all of the following figures. We consider: i) broad-line AGNs (BLAGNs), the sources with at least one broad emission feature in the observed spectral range and they will be represented by filled circles; ii) narrow emission line galaxies, the sources with low excitation emission lines and without apparent broad features in the observed spectral range. They may include starburst galaxies and LINERs and will be represented by diamonds; iii) galaxies, the objects where only absorption features are detected and are represented by squares (the above symbols, in the electronic version, have different colours: black, red and blue, respectively). Crosses indicate that the object possesses an X-ray flux measurement in the ECDFS (Lehmer et al. 2005) or CDFS (Giacconi et al. 2002) catalogues. We have a total of 72 candidates with spectroscopic redshift and 27 of these come from our spectroscopic follow-up. We have detected 17 broad-line AGNs (BLAGNs) and 7 Narrow Emission Line Galaxies (NELG). At least 2 of the NELG (ID 11, ID 12), according to the diagnostic diagram (see Fig. 6 ), could be low-luminosity AGN. If we consider as genuine AGN only the ones that exhibit broad lines, we have a lower limit of 71% (51/72) as far as reliability is concerned. In Table 2 we present only the extragalactic sources, thus omitting the 2 stars detected in this follow-up. We also omit the 2 SNe reported in paper I, detected in the AXAF field by the STRESS survey.
In Fig. 8 we present the (U-B) AB vs. (B-V) AB diagram for the candidates with spectroscopic redshift and colour from the EIS catalogue, where the stars in the field (small star symbols) are shown to identify the sequence of stellar colours, usually adopted to identify the "non-stellar" pointlike objects as QSO candidates. The small dots represent non variable objects, most of which are galaxies lying outside the stellar locus. This is the reason why the colour selection technique is restricted to pointlike objects. The majority of variable candidates, included in the field of the X-ray surveys, are X-ray emitting objects (46/61), and most of them are broad-line AGN (42/46). This is expected in the framework of the standard unification theory, since in type 2 objects the variable nuclear radiation is obscured by the absorbing torus. Notice, however, that in some cases objects selected through variability show only narrow lines consistent with type 2 AGNs (e.g. the objects NSER 4326 and NSER 16338 discussed in Trevese et al. (2008b) ), possibly connected with a variability of the spectrum, observed in a particular phase when the broad-line component is absent or reduced.
Type 1 objects (filled circles) have the characteristic distribution of QSOs. Most of them show the typical UV excess, except for the ones with higher redshift that are "redder" in (U − B) and lie on the left of the stellar locus (eg. ID 30, ID 115, ID 40 ID 120 with z = 2.57, 2.726, 2.81, 2.796 respectively). Most of these objects would have been selected on the basis of their colour, since most of them : i) are pointlike; ii) have non-stellar colours. However, 5 broad-line objects (ID 26, ID 74, ID 87, ID 94, ID 125) are not detected in hard X-rays (2-8keV), despite the depth of the Chandra survey. These objects have upper limits between 1.3-1.8×10
−15 erg cm −2 s −1 and represent 11% of the variable BLAGN in the area with X-ray information. This is of particular interest because, in this case, obscuration cannot be evoked to explain the lack of X-ray emission.
The variable candidates which turned out to be narrow line objects, can be divided in two groups: with (U − B) AB < 0.5 (3 sources) or (U − B) AB > 0.8 (6 sources). Among the former three, one (ID 78) has all the characteristics of a normal QSO (colour, variability, X-ray emission, and point-like image), but its spectrum has been classified as "narrow line" by Szokoly et al. (2004) (see, however, the discussion below). The other two objects (ID 121, ID 130) are not detected in X-rays, in both soft and hard bands, and have extended images. Among the 6 objects classified as NELGs and having (U − B) AB > 0.8, three (ID 4, ID 5, ID 11) are detected in X-rays. They are mentioned also as extra-nuclear X-ray sources by Lehmer et al. (2006) , that consider as such, the X-ray sources observed within the optical extent of the bright galaxy but with an offset from the optical nucleus. For this reason we explore the possibility that the extra-nuclear source can affect our variability measurement. In the case of our candidates the distances from the centre of the optical image are 4.7 ± 0.9, 0.9 ± 0.6 and 3.2 ± 1.4 arcsec, respectively, while the aperture used to measure their optical variability is 0.9 arcsec. For objects ID 4 and ID 11 we can confidently assume that variability is not associated with the extra-nuclear source, which, on the other hand, is not expected to produce appreciable optical variability. Thus, in these two cases an active nuclear component and the extra-nuclear X-ray source seem to cohabit the same host galaxy. The case of ID 5 is more complicated since: i) the extra-nuclear source is closer to the optical nucleus; ii) variability was not detected in a series of 5 ACS Hubble Space Telescope images, obtained during 6 months, and analysed by Klesman & Sarajedini (2007) , despite the much smaller aperture (0.075 arcsec) adopted, which reduces the dilution caused by the host galaxy. However, as discussed in paper I, the presence of variability in our data and its absence in Klesman & Sarajedini (2007) analysis can be simply due to the different epoch STRESS and HST observations, and, more important, to the fact that our data refer to a 2 yr time span, compared to 0.5 yr of ACS images. The other 3 narrow-line objects with (U − B) AB > 0.8 have only upper limits in the hard X-rays band. Finally, of the 5 objects without detected emission lines, 3 have (U − B) AB < 0.2, consistent with late spirals at low redshift and two have (U − B) AB > 1.3; one of them (ID 88) is detected in X-rays. Fig. 9 shows the distribution of the optical L R luminosity versus the X-ray luminosity L X (2 − 8keV) for all the objects in the AXAF field which possess a spectroscopic redshift and are either variable or X-ray detected. Large symbols represent variable objects, while small dots represent X-ray detected objects below the variability threshold. We will discuss separately the following three classes of objects: a) broad-line AGNs (BLAGNs); b) narrow emission line galaxies (NELGs); c) objects without emission lines (Gal). The straight lines represent constant values of the X-ray (2-8keV) to optical (R band) flux ratio (X/O). The luminosities reported are calculated without k-correction.
Most of the variable sources are broad-line AGNs, occupying a typical region, i.e. the stripe −1 < ∼ log(X/O) < ∼ 0.6 for log[L X (2−8keV)] > ∼ 42.5. One exception is the source ID 26, that has been detected through variability, it is in the CDFS field but has not been detected in the X-rays and it has no radio emission. After the spectroscopic follow-up, its BLAGN nature was confirmed. It has log(X/O) < ∼ −1.25 as upper limit, which is rather low for an AGN, but consistent with similar findings in our previous work in the field of the Selected Area 57 (Trevese et al. 2008b) . We notice that a fair number of our broad-line AGNs were classified as galaxies by the COMBO-17 survey (9/43) (considering as galaxies all objects classified G or G/U in Table  2 ).
Among the objects classified as NELGs, we notice that the 3 objects with (U − B) AB < 0.5 in Fig. 8 , are the same objects that occupy the "AGN stripe" in Fig. 9 : two of them (ID 121, ID 130) only as upper limit on L X (2 − 8keV). These two objects have a diffuse appearance (S EIS =0.07 and 0.10 respectively), the third one (ID 78) has a measured X-ray flux, it is pointlike (S EIS =0.95) and has been classified as narrow-line by Szokoly et al. (2004) , but an inspection of the spectrum shows that it is consistent with the presence of a broad MgII(λ2798), at the edge of the blue border in the observed spectral range. Thus, this object could correspond to a relatively faint, otherwise normal, BLAGN whose broad line component has not been recognised. All of the 6 NELGs with (U − B) AB > 0.8 are also segregated, in the log L R −log L X plane, but in a region of low L X and low X/O. We stress that, in the case of the sources that have been described also as extra-nuclear, the measures of the X-ray luminosity, or the relevant upper limits, refer to the nucleus, and not to the extra-nuclear source.
Concerning the objects without emission lines, 4 of them are consistent with the AGN stripe, while the fifth (ID 3) has a very low log(X/O) ≈ −3. Among the former 4, one (ID 88) has a measured X-ray flux corresponding to L X (2 − 8keV) ≃ 1.5 · 10 43 erg s −1 and can be classified as X-ray Bright Optically Normal Galaxy (XBONG) described by Fiore et al. (2000) ; Comastri et al. (2002a,b) . We notice that it has a compact image (S EIS = 0.81), its (B − V) AB colour ((B − V) AB = 0.64) is consistent with an early type galaxy, while its (U − B) AB = 0.11 suggests the presence of an UV emitting nucleus. Its variability also indicates the presence of an AGN. A possible explanation is that we are dealing with a normal AGN, not recognised as such because it lies in a redshift interval such that both MgII and Hα lines fall outside the spectral range covered by the observations of Le Fèvre et al. (2004) (i.e. λ ≈ (5500−9000) Å), as suggested in similar cases also by Hornschemeier et al. (2005) . As an example, consider our spectrum of ID 22 in Fig. 4 , whose AGN nature would not have been recognised if the spectrum were cut at e.g. λ = 5500Å.
Finally, in Fig. 10 we plot the variability measurement σ vs. the logL X (2 − 8keV) for all objects with redshift. Objects below the threshold σ * = 3, indicated as small dots in Fig. 9 , have generally a lower variability σ, as expected. Notice that some small dots have non-negligible σ values, but consistent with photometric noise in the V band at 3Σ σ (see Eq. (1) and four galaxies, with higher X/O, have a σ comparable with that of normal AGNs. Both groups of objects, with stronger or weaker AGN characters respectively, appear segregated consistently both in L R − L X and σ − L X planes, supporting the claim that their behaviour is due to real physical homogeneity.
One possible explanation for the behaviour of the two groups can be the dilution of the nuclear light by the host galaxy emission. In fact, if we ascribe entirely to the nuclear component both variability and X-ray emission, we can consider the effect of the host galaxy on the observed variability and the X/O ratio as follows. Denoting with L = L N + L g the total luminosity, in some optical band, resulting from the nuclear luminosity L N and the luminosity L g of the host galaxy, we have 
is diluted with respect to the intrinsic (X/O) int = L X /L N , so that we can write:
A detailed model is beyond the aim of the present study and would require to take into account not only the k-correction, the effect of the aperture magnitude and the apparent variability due to photometric noise, but also the change of (X/O) int and σ int with luminosity (see discussion in Trevese et al. 2007 ). Here we simply note a qualitative agreement indicating that dilution by the host galaxy can account for the progressive decrease of the average X/O below L X (2−8keV) ≈ 10 41.5 erg s −1 and, at the same time, for the relatively sharp decrease in the observed variability at low X-ray luminosity.
For instance, with log L g ≈ 42, the dilution function η would fall from ∼0.9 to ∼0.09 when log L N goes from 43.0 to 41.0, which would correspond to log L X decreasing from 42.5 to 40.5, if we extrapolate to low X-ray luminosity the L R vs L X relation seen in Fig. 9 for broad-line AGNs. This would account for the sharp decrease in the upper envelope of variability in Fig.  10 from ∼0.3 to∼0.03. Of course, log L X < ∼ 42 is the region of "normal" and starburst galaxies, but dilution could bring lowluminosity AGNs in the same region.
Conclusion
The spectroscopic follow-up campaign of our sample of variability selected objects, with ESO NTT, was extremely successful since we obtained good quality spectra and most of the observed objects turned out to be interesting. The majority of the objects were clearly classified as BLAGNs, confirming the efficiency of variability surveys in detecting QSOs. Some of the BLAGNs among our variable candidates (5/47) were missed by the X-ray surveys in the Chandra field, despite its depth. Some BLAGNs in our sample (9/48) have extended images (S EIS <0.85) and would have been missed by the standard colour selection technique, which is restricted to point-like sources. This was in fact the original motivation of the search for "variable galaxies" proposed by Bershady et al. (1998) , in the field of SA 57.
Subsequent work by Sarajedini et al. (2003 Sarajedini et al. ( , 2006 and Klesman & Sarajedini (2007) , thanks to the high spatial resolution of HST images, allowed these authors to detect, through variability, active nuclei of very low luminosities, down to M B ≈ −15, comparable to those detectable in Seyfert galaxies closer to us. Some of these LLAGNs were even undetected in Xrays. The XMM survey of the SA 57 field (Trevese et al. 2007 ) and the follow-up spectroscopy (Trevese et al. 2008b ) of a sample of variability-or X-ray-selected AGN candidates, which is still in progress (Zitelli et al. in preparation) , suggested a complex scenario: while most high-luminosity (L X (2 − 10keV) > ∼ 10 43 erg s −1 ), variability-selected AGNs are BLAGNs, below L X (2 − 10keV) ≈ 10 42 erg s −1 there is a spread in the L R − L X plane. Although this spread is partly due to a difference in the dilution caused by the host galaxy, the above evidence raises at least two questions: i) what is the fraction of low X/O objects and its importance in understanding the global cosmological evolution of LLAGNs; ii) what is the physical origin of the low X-ray luminosity as compared with the emission in the optical band. According to Gibson et al. (2008) , the non-simultaneity of X-ray and optical observations may artificially increase the apparent scatter of the X/O and X/UV distribution, further complicating the comparison of the LF evolution as deduced from X-ray or optical observations. In any case, they conclude that the intrinsic spread of the X/O ratio is significantly lower than previous estimates in the literature. This conclusion puts constraints on the physical relation between the UV emitting accretion disk and the X-ray emitting corona. While the analysis of simultaneous observations, e.g. with XMM-Newton Optical Monitor (OM) or the SWIFT Ultraviolet Optical Telescope (UVOT) is obviously the main way to measure "true" X/O an X/UV distributions, we stress that the discovery of X-ray undetected AGNs through optical variability and the study of their properties can provide precious information about the nature of X-ray weak AGNs.
Our previous results, on the sample of AGN candidates in the AXAF field (paper I) and in SA 57 (Trevese et al. 2008b) , confirm the existence of a population of NELGs, whose variability indicates the co-existence of starburst and nuclear activity. The present study, adding new follow-up spectroscopy of the AXAF sample, provides further support to this view. In fact, 26% of our variable candidates with extended image structure showed only narrow emission lines (NELG). For the 4 sources that we have been able to plot on the diagnostic diagram (see Fig. 6 ) we have clear evidence that at least 2 are intermediate kind of sources, where star formation co-exists with an active nucleus. For the other two sources, although in the diagnostic diagram they are in the area occupied by the star forming galaxies, the presence of variability is a strong indication for the presence of a faint active nucleus since star forming galaxies are not supposed to be variable. According to Maoz et al. (2005) , luminosity changes of stars cannot give such variability amplitudes. The nature of these sources is very interesting and should be further investigated. The most plausible scenario is the presence of a low-luminosity AGN and this makes optical variability extremely useful to pick up such weak active nuclei.
In the framework of the Subaru/XMM-Newton Deep Survey (SXDS) Morokuma et al. (2008a,b) created a sample of AGN candidates, in ≈ 0.56deg 2 of sky, and split it in X-ray-detected optically non-variable AGNs (XAs, 238 objects/36 with redshift), X-ray-detected optically variable AGNs (XVAs, 89 objects/35 with redshift), and X-ray-undetected optically variable AGNs (VAs, 112 objects/9 with redshift). The VAs are split, in turn, into 2 classes according to their variability properties, and a possible explanation in terms of Eddington ratio is suggested. At the moment only ≈ 20% of the sample has been observed spectroscopically. Thus, despite the somewhat smaller area (0.25deg 2 ) and optical depth (V ≃ 24) of our survey, our analysis already provides an important complement to the SXDS since, covering the CDFS and ECDFS fields, allowed us: i) to make use of several optical spectra already obtained by other authors, which have been complemented by the present follow-up campaign; ii) to push the analysis to the deeper X-ray flux limits reached by the Chandra observations in this field. Counting only the sources included in the fields with X-ray data and optical spectroscopy, we have 13 X-ray detected optically non variable BLAGN, 42 X-ray detected optically variable BLAGN and 5 Xray undetected optically variable AGNs. The fact that our X-ray undetected sources are fewer than in the SXDS can be explained by the fact that the X-ray surveys in our field are a lot deeper (1 Ms for the CDFS in comparison to 100ks for the deep SXDS exposure).
An important result of this campaign was the identification of the source ID 26, which after our spectroscopic follow-up turned out to be a BLAGN but it showed no emission in the 1 Ms hard X-ray band and it was classified as galaxy by COMBO-17. The same characteristics are attributed to the source ID 125. This means that 4% of our BLAGN were not detected by the traditional AGN selection techniques. One difference between the two sources is that the ID 125 was detected in the soft X-ray band, while ID 26 was not detected in any X-ray band and we have calculated the X-ray upper limit using the ECDFS intensity maps. This means that ID 26 is an AGN practically invisible to the traditional selection techniques and its was discovered solely on the base of its variability. We expect to find more of these sources as we go to fainter and more diffuse sources.
In Table 3 we give a detailed catalogue with the number of variable sources, X-ray detected and not, that we have identified. We also report, for each class of objects, the number of sources that lie in the field but, according to our study, do not show significant variability. These non variable sources are the ones represented by small dots in Fig. 9 and 10. They correspond to the sources with optical spectroscopy presented by Szokoly et al. (2004) and Treister et al. (2008) , for which we have a variability measurement (for details see paper I). We include also the numbers of type 2 AGNs from the literature, even though so far we have not identified such sources among our variable candidates. We note that 72% of the total number of BLAGNs are variable, according to our selection.
Still, 45% of our variability selected objects remain without optical spectroscopy, in part because previous spectroscopic studies were concentrated in the CDFS, while our sample covers the larger ECDFS, and in part because of the faint flux limit of the sample which requires 8-m class telescopes to obtain reliable optical spectra. This means that we still do not have enough data to study the luminosity function of our sample and put constraints on its evolution. Since variability seems, in many cases, the sole mean to discover LLAGNs, we consider mandatory the completion of the follow-up spectroscopy for our sample which will provide a good statistical sample. Our result was made possible by the potential synergy between supernova searches and AGN detection. The full set of STRESS data are available and the creation of a catalogue of variable objects, with the characteristics of the present one, can be easily produced. The ESSENCE supernova survey has also provided the largest deep sample of objects so far and its analysis is in progress (Boutsia et al., in preparation) . Deep observations of those fields in the X-ray band would provide a unique contribution to the understanding of the complex, interesting LLAGN population and its evolution. Table 2 . Catalogue of extragalactic variable objects in the AXAF field with spectroscopic redshift. Treister et al. (2008) . k Our estimate from the CDFS intensity maps; l our estimate from the ECDFS intensity maps m Extra-nuclear (Lehmer et al. 2006) . n XID from Giacconi et al. (2002) . p Detected in radio by Kellermann et al. (2008) . Table 3 . Summary of variability and X-ray results in the area with X-ray information. Szokoly et al. (2004) as high excitation line sources (HEX) and by Treister et al. (2008) as obscured AGN (OAGN). Table 1 obtained with WFI at ESO/MPI 2.2m with 900s exposure in the V band.
